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Principal facts and profiles of gravity data from parts of 

Meade, Pennington, Haakon, and Jackson Counties, South Dakota 

by Donald L. Peterson and Jerry H. Hassemer

During August of 1977, 291 gravity stations were obtained along 

east-west and north-south profiles in parts of Meade, Pennington, Haakon, 

and Jackson Counties, South Dakota. The location of the profiles are 

shown in figure 3.

The subsurface geology of the area is not well known. The crystalline 

basement complex, probably Precambrian in age, is concealed by several thousand 

feet of younger sedimentary rocks. Pierre Shale and Fox Hills Sandstone of 

Late Cretaceous age are exposed over most of the surveyed area. This preliminary 

study was undertaken to determine if gravity anomalies could be detected which 

reflect density variations within the sedimentary rocks.

The gravity stations were spaced at approximately 150 meters, 300 meters, 

and one-kilometer intervals. Vertical and horizontal positions for stations 

spaced at 150 and 300 meter intervals were obtained by rod and transit surveying. 

Vertical positions for these stations are considered to be accurate to about 

+0.5 meter. Horizontal positions are probably accurate to within 5 meters.

Positions for stations at one-kilometer intervals were taken from 

bench marks and spot elevations shown on U.S. Geological Survey topographic 

maps at scales of 1:24,000. Terrain effects were considered negligible. 

Gravity observations were made with a thermostated Worden Master meter 

having a scale factor of 0.0756 milligal per division.  For meter drift 

control a base station was occupied at the beginning of each day, at mid-day,

-*/ Use of brand names in this report is for descriptive purposes only, and 

in no way constitutes endorsement by the U.S. Geological Survey.



and at the end of the day. The earth tide correction was used in drift 

reduction. Maximum drift for any four-hour period was 0.33 milligal. 

Observed gravity values are referenced to the International Gravity 

Standardization Net 1971 (Defense Mapping Agency Aerospace Center, 1974). 

The Geodetic Reference System 1967 formula (International Association of 

Geodesy, 1967) was used to compute theoretical gravity.

The overall accuracy of observed gravity values is estimated to be 

+0.1 milligal. The largest source of error is due to vertical elevation 

control, and is about +0.1 milligal.

The gravity profiles are shown in figures 4-7. The regional gravity 

field is apparent on most of the profiles. Along profiles A-A 1 and B-B 1 

in Meade and Pennington Counties the regional field decreases northward at 

an approximate rate of 2 to 4 mi Hi gals per kilometer, however, along 

profile C-C 1 the field reverses and increases to the north. : This reversal 

in the regional field may reflect some large, deeply buried feature. In 

Haakon and Jackson Counties the regional field decreases southeasterly at 

an approximate rate of 2 to 4 mi Hi gals per kilometer.

Superimposed on the regional field are residualor local anomalies 

which are believed to originate at or near the top of the Precambrian 

basement complex or within the overlying sedimentary rocks.

Small, local anomalies with amplitudes of as much as 0.3 milliqal are 

predominant alonq the southern portions of profiles B-B 1 , F-F 1 , and G-G 1 . These 

anomalies undoubtedly have a relatively shallow source. These smaller 

anomalies were detected only along profiles having 150 meter gravity station 

spacing.



Regional gravity maps which include the area of this report or are 

located adjacent to this area have been published by Kleinkopf and Redden 

(1975), Lum (1961), Tullis (1963), and Woollard and Joesting (1964).
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PRINCIPAL FACTS FOR GRAVITY STATIONS

Explanation of the headings of the accompanying table of principal 

facts: 

STATION IDENTIFICATION Gravity station number.

North latitude in degrees, minutes, and

hundredths of minutes.

West longitude in degrees, minutes, and

hundredths of minutes.

Elevation in feet (to convert to meters,

multiply by 0.3048).

State in which gravity station is

located (South Dakota).

Observed gravity in mi Hi gals.

Standard (or theoretical) gravity in

mi Hi gals.

Free-air anomaly in milligals.

Elevation and curvature correction in

mi Hi gals.

Bouguer anomaly in mi Hi gals for assumed

density of 2.67 G per CC.

Stations with a "W" prefix are referenced to a gravity base station 

in Rapid City, South Dakota, with an observed gravity value of 980257.16 

milligals (see fig. 1); stations with a "K" prefix are referenced to a 

base station in Kadoka, South Dakota, with an oberved gravity value of 

980266.59 milligals (see fig. 2).
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GRAVITY BASE STATION
LATITUDE

hh 011.90* N 111
LONGITUDE

103 12*90* W (1)
ELEVATION

976 C 00 METERS

STATION DESIGNATION

RAPID CITY

COUNTRY/STATE

_____USA/South Dakota
REFERENCE CODE NUMBERS ADOPTED GRAVITY VALUE

ACIC 0200-1

IGC
9802-5-7. l& I GIN'71

mgals

ESTIMATED ACCURACY DATE

0.1
mgals

MONTH/YEAR

July/1967
DESCRIPTION AND/OR SKETCH

The-station is in Rapid City at the Municipal Building, 22 Main Street, 
at the Police Headouarters entrance (westernmost of two Main St. entrances), 
inside and about 0.6 meter east of the doors, in the corner on the tile 
floor.

Station is monumented with a U. S. National Gravity Base Disk.

MUNICIPAL BUILDING

Police Headquarters

c v 
u 1
j.j3- Genera! Offices 

Municipel Court

Q

Wnlkwny .
(0

REFERENCE SOURCE

(1) 02733 Fiaure 1

ACIC HQ ^M08 0.415 13



GRAVm BASG STATION

LATITUDE

h3° Ii9.95 f N (1)
LONGITUDE

101° 30,60' W (1)
ELEVATION 

71*9-81 METERS CD

REFERENCE CODE NUMBERS

ACIC 1633-1
IGC 155313

-

t

^

STATION DESIGNATION

KADOKA

COUNTRY/STATE

USA/South Dakota

ADOPTED GRAVITY VALUE

g a f602-^^

ESTIMATED ACCURACY

+ 0.1 mgals

mgals

DATE
MONTH/YEAR

Jan/3968
DESCRIPTION AND/OR SKETCH

The station is in Kadoka, South Dakota, on the main street at the 
Post Office.

Observations were made inside the Post Office, at the window between 
the two northeast corner entrances, on the tile floor.

The station is monumented with a USAF Gravity Disk.

Street

Concrete walk

Dosk

Windows

U.S. POST OFFICE

0)

REFERENCE SOURCE

(1) 05112 Figure 2

ACIC HQ 0-415 14


